Cornual ectopic pregnancy is a rare subtype of ectopic pregnancy that is associated with later presentation and higher likelihood of mortality. Despite advances in sonography cornual ectopic pregnancies remain a challenging diagnosis. We present a case of a left cornual pregnancy that was initially interpreted as a live intrauterine pregnancy by sonographic examination and found during repeat assessment to be a cornual pregnancy.
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introduction Ectopic pregnancy, a pregnancy occurring outside the uterus, is one of the most common causes of first trimester bleeding and the most common life-threatening emergency in early pregnancy. 1 Currently, 2% of pregnancies result in an ectopic pregnancy, of which 95% occur in the body of fallopian tubes. 2 Interstitial ectopic pregnancies (cornual pregnancies) are a rare subtype of ectopic pregnancy, resulting when implantation occurs in the most proximal part of the fallopian tube. Cornual pregnancies occur in approximately 2 to 4 percent of ectopic pregnancies or 1 in every 2500 to 5000 pregnancies. 3 Cornual pregnancies are a life-threatening condition with an associated maternal mortality rate of 2 to 2.5% compared to the overall 0.14% mortality rate for ectopic pregnancy. 3, 4 We report here a case of a cornual pregnancy that was twice interpreted by sonographic examination as a normal intrauterine gestation before diagnosis and treatment with an open resection.
case presentation
A 33-year-old woman, gravida 6, para 3 with two previous miscarriages, presented to the emergency department with a one-week history of left lower quadrant pain that had worsened over the past 24 hours. In addition, the patient noted vaginal spotting occurring in the past 24-hour period. Her menstrual periods had been regular, lasting 5 days with a 28-day cycle. At the time of presentation she was at 10 weeks gestation age by last menstrual period. The patient was otherwise healthy with no previous pelvic surgeries, no known history of sexually transmitted infections, and no history of assisted fertilization.
Vitals of the patient at triage were as follows: blood pressure 100/73, temperature 36.2°C, heart rate 81, and respiratory rate 16. Physical exam showed a stable, well-appearing 33 year old with scant vaginal bleeding. A solid tender mass in the left lower quadrant was palpated.
investigations
A transabdominal ultrasound, performed one week prior at an outside institution for routine dating, was interpreted as showing a viable intrauterine pregnancy at 10 weeks gestation. A bedside transabdominal ultrasound performed by the emergency physician on call at the time of presentation was interpreted as showing a viable intrauterine pregnancy. Given the clinical picture, formal repeat ultrasound in the radiology department was conducted on the following day. Ultrasound findings were "an empty uterus and a gestational sac and embryo with motion and cardiac activity located in the left adnexal region with a moderately prominent endometrial canal."
The patient was taken for emergency laparotomy. A nonruptured amniotic sac measuring 5 x 5-cm with a fetus inside (pictured below) was visualized and removed. A left salpingectomy and repair of uterine cornua were performed and the incision was closed. The patient had an uneventful postoperative course and was discharged from hospital.
discussion anatomy
The anatomy of a cornual pregnancy is responsible for both its late presentation and increased mortality. Cornual pregnancies are located in the proximal portion of the fallopian tube and surrounded by the muscle of the myometrium. The surrounding myometrium allows for greater distensibility before rupture and results in presentation at later stages than in a typical ectopic pregnancy, often as late as 12 to 16 weeks. 4 The cornual implantation site is also located between the uterine and ovarian arteries. Consequently, expansion and rupture of the implantation leads to increased risk of life-threatening hemorrhage. 
risk factors
Risk factors for cornual pregnancy are the same as those for ectopic pregnancy. These include pelvic inflammatory disease, previous pelvic surgeries including ruptured appendix, uterine abnormalities, and artificial fertilization. 5 
diagnosis
Of any pregnant patient presenting to the emergency room with first trimester bleeding or pain, 6 to 16% will have an ectopic pregnancy. 5 Even with a high index of suspicion and advances in sonography, including transvaginal sonography and serum beta hCG, cornual pregnancy remains the most difficult type of ectopic pregnancy to diagnose due to the low sensitivity and specificity of symptoms and imaging. 3 The classic diagnostic triad of ectopic pregnancy -abdominal pain, amenorrhea, and vaginal bleedingoccurs in less than 40% of patients with cornual pregnancy. 5 This triad is also present in ectopic pregnancy, threatened, and incomplete abortions. Cornual pregnancies show fewer early symptoms due to the increased distensibility of the uterine wall. 6 The site of implantation also makes the pregnancy difficult to differentiate from an intrauterine pregnancy on ultrasound. 4, 7 As was seen in our case, transabdominal ultrasound can miss the diagnosis as the pregnancy may appear to be in an intrauterine location.
treatment
With the development and increasing availability of transvaginal ultrasound, the diagnosis of cornual pregnancy is more frequently being made before rupture.
Traditionally cornual ectopic pregnancies were treated with hysterectomy. The current gold standard for a cornual pregnancy is a diagnostic laparotomy followed by a cornual wedge resection. Recent surgical advances have demonstrated that operative laparoscopy is a possible alternative in a stable patient with no suspicion of rupture. 8 Conservative methods of treating cornual ectopic pregnancies include systemic administration of methotrexate and laprascopy-assisted or ultrasound-guided injection of methotrexate into the gestational sac. 1 Conservative methods have been demonstrated to have an up to 65% success rate with systemic treatment. 9 Local injections appear to be more effective but are operator dependent. 9 All conservative methotrexate-based therapy is dependent on a stable patient and early diagnosis.
conclusion Cornual pregnancy remains a rare but significant diagnostic challenge. With increasing use of assisted reproductive technologies its incidence is expected to rise. A high index of suspicion should be maintained in any patient presenting with heavy bleeding during the first trimester. Repeat sonographic assessment is essential even in light of a "normal" intrauterine pregnancy if a patient's symptoms are consistent with ectopic pregnancy. Diagnosis before rupture is essential to prevent mortality and potential loss of fertility.
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